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PROFIL KEMAMPUAN ARGUMENTASI SISWA SMA DALAM MATERI SISTEM 
PENCERNAAN MAKANAN MELALUI PERAN BERTANYA GURU TIPE 
PARTICIPANT 
 
ABSTRAK 
 
Penelitian ini bertujuan mengidentifikasi profil kemampuan argumentasi siswa SMA pada 
materi sistem pencernaan makanan melalui peran bertanya guru participant. Populasi pada 
penelitian ini adalah siswa SMAN 4 Bandung dengan sampel penelitian kelas XI MIPA 3. 
Sampel diambil menggunakan teknik sampel purposive sampling berdasarkan kriteria 
rekomendasi dari guru yang menyatakan bahwa siswa dalam kelas tersebut paling aktif jika 
dibandingkan dengan siswa dari kelas lain Argumentasi pada penelitian ini diamati dalam dua 
bentuk, yaitu argumentasi oral dan tertulis. Peneliti mengumpulkan data dengan cara 
mengobservasi serta mendokumentasikan seluruh argumen yang diberikan siswa di dalam 
kelas saat pembelajaran dengan tipe participant berlangsung. Kemampuan argumentasi 
diidentifikasi berdasarkan komponen argumentasi Toulmin yaitu claim, data, warrant, 
backing, qualifier, dan rebuttal. Level kemampuan argumentasi diklasifikasi berdasarkan 
kemunculan komponen tersebut di dalam argumentasi siswa. Kemampuan argumentasi siswa 
juga diidentifikasi berdasarkan level kognitif siswa. Hasil dari penelitian ini diperoleh profil 
kemampuan argumentasi oral siswa masih berada di level 2 (34%) dan profil kemampuan 
argumentasi tertulis siswa sudah berada di level 3 (25%). Siswa dengan level kognitif tinggi 
mampu memberikan argumentasi oral sampai dengan level 2 (40%), sedangkan pada 
argumentasi tertulis, siswa dengan level kognitif tinggi sudah mampu mencapai level 3 (30%). 
Pada siswa dengan level kognitif rendah hanya mampu menyampaikan argumentasi oralnya 
mencapai di level 1 (34%), sedangkan argumen tertulis siswa dengan level kognitif rendah 
hanya mampu menyampaikan argumentasi tertulis sampai di level 2 (66%). 
 
Kata Kunci: Pendidikan, Kemampuan Argumentasi, Pertanyaan Guru, Sistem Pencernaan 
Makanan 
 
 
 
 
 
 
 
 
 
 
 
 
HIGH SCHOOL STUDENTS’ ARGUMENTATION ABILITY PROFILE ON THE 
MATERIALS OF DIGESTIVE SYSTEM THROUGH TEACHER’S QUESTIONING 
IN THE ROLE OF PARTICIPANT 
 
ABSTRACT 
 
This study aims to identify the ability profile of high school students’ argumentation on 
digestive system materials through teacher’s questioning in the role of participant type. The 
population in this study were students of SMAN 4 Bandung with class XI MIPA 3 as the 
research sample. Sample was taken using the purposive sampling technique based on teacher 
recommendations that stated that students in the class were most active compared to students 
from other classes. The argumentation in this study was observed in two forms, oral and written 
argumentation. Researchers collected data by observing and documentating all the arguments 
given by students in the class when learning with the participant type role of questioning. The 
ability of argumentation is identified based on Toulmin’s argumentation components: claim, 
data, warrant, backing, qualifier, and rebuttal. The level of argumentation ability is classified 
based on the appearance of these components in the student’s arguments. Students’ 
argumentation abilities are also identified based on their cognitive level. The result of this study 
obtained the profile ability of students’ oral argumentation is still at level 2 (34%) and the 
profile ability of students’ written argumentation is at level 3 (25%). Students with high 
cognitive levels are able to provide their oral argumentations up to level 2 (40%), whereas in 
written argumentation, students with high cognitive level are able to reach up to level 3 (30%). 
Students with low cognitive level are only able to convey their oral argumentation up to level 
1 (34%), while their written argumentation ability are only able to reach up to level 2 (66%).  
 
Keywords : Education, Ability of Argumentation, Teacher’s Questioning, Digestive System 
 
 
 
   
   
 
 
 
 
 
 
 
DAFTAR ISI 
 
PERNYATAAN BEBAS PLAGIARISME ................................................................ i 
UCAPAN TERIMA KASIH ..................................................................................... ii 
ABSTRAK .............................................................................................................. iii 
ABSTRACT ............................................................................................................. v 
DAFTAR ISI ........................................................................................................... vi 
DAFTAR TABEL ................................................................................................. viii 
DAFTAR GAMBAR ............................................................................................... ix 
DAFTAR LAMPIRAN ............................................................................................. x 
BAB I  PENDAHULUAN ........................................................................................ 1 
1.1 Latar Belakang ................................................................................................. 1 
1.2 Rumusan Masalah ............................................................................................ 5 
1.3 Tujuan Penelitian ............................................................................................. 5 
1.4 Batasan Masalah .............................................................................................. 5 
1.5 Manfaat Penelitian ........................................................................................... 6 
1.6 Struktur Organisasi Skripsi ............................................................................... 7 
BAB II  KAJIAN PUSTAKA ................................................................................... 9 
2.1 Peran Bertanya Guru Tipe Participant .............................................................. 9 
2.2 Kemampuan Argumentasi Siswa .................................................................... 12 
2.3 Kemampuan Penalaran Siswa ......................................................................... 15 
2.4 Analisis Materi Sistem Pencernaan Makanan Pada Manusia ........................... 17 
BAB III  METODE PENELITIAN ......................................................................... 22 
3.1 Definisi Operasional ....................................................................................... 22 
3.2 Desain Penelitian............................................................................................ 23 
3.3 Partisipan ....................................................................................................... 24 
3.4 Prosedur penelitian ......................................................................................... 24 
3.5 Instrumen Penelitian ....................................................................................... 28 
3.6 Analisis Data .................................................................................................. 38 
BAB IV  TEMUAN DAN PEMBAHASAN ........................................................... 40 
4.1 Temuan .......................................................................................................... 40 
 
 
 
 
4.2 Pembahasan ................................................................................................... 48 
BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI .................................. 63 
5.1 Simpulan ........................................................................................................ 63 
5.2 Implikasi ........................................................................................................ 64 
5.3 Rekomendasi .................................................................................................. 65 
DAFTAR PUSTAKA ............................................................................................. 67 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAFTAR TABEL 
 
Tabel 2.1 Peran Bertanya Tipe Participant ...............................................................11 
Tabel 2.2. Kriteria Argumentasi Toulmin .................................................................14 
Tabel 2.3. Tingkat Kemampuan Penalaran Formal Siswa Berdasarkan TOLT ..........16 
Tabel 3.1 Instrumen Observasi Kemampuan Argumentasi Siswa .............................27 
Tabel 3.2. Jenis Pertanyaa Participant beserta Indikator Jawaban ............................30 
Tabel 3.3. Kriteria Level Kemampuan Argumentasi .................................................33 
Tabel 3.4. Tabel Rekapitulasi Kemampuan Argumentasi Oral Siswa Melalui Peran 
Bertanya Guru Tipe Participant ..............................................................34 
Tabel 3.5. Tabel Rekapitulasi Kemampuan Argumentasi Tertulis Siswa Melalui 
Peran Bertanya Guru Tipe Participant ....................................................35 
Tabel 3.6. Tabel Rekapitulasi Kemampuan Argumentasi Oral dan Tertulis Siswa 
Melalui Peran Bertanya Guru Tipe Participant .......................................35 
Tabel 3.7. Tabel Persentase Profil Argumentasi Oral dan Tertulis Siswa ..................35 
Tabel 3.8. Tabel Jumlah Level Argumentasi Berdasarkan Level Kognitif Siswa  
Kelas XI MIPA 3 SMAN 4 Bandung ......................................................36 
Tabel 3.9. Tabel Persentase Level Argumentasi Berdasarkan Level Kognitif Siswa 
Kelas XI MIPA 3 SMAN 4 Bandung ......................................................37 
Tabel 3.10. Tabel Persentase Tingkat Kemampuan Penalaran Formal Siswa 
Berdasarkan Test of Logical Thinking (TOLT) ........................................37 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAFTAR GAMBAR 
 
Gambar 3.1 Bagan Alur Penelitian .......................................................................... 27 
Gambar 4.1. Grafik Persentase Tingkat Kemampuan Penalaran Formal Siswa Kelas 
XI MIPA 3 SMAN 4 Bandung .............................................................41 
Gambar 4.2. Grafik Persentase Pengaruh Level Kemampuan Penalaran terhadap 
Level Kemampuan Argumentasi Siswa Kelas XI MIPA 3  
 SMAN 4 Bandung ...............................................................................43 
Gambar 4.3. Grafik Persentase Kemampuan Argumentasi Oral dan Tertulis Siswa 
Kelas XI MIPA 3 .................................................................................45 
Gambar 4.4. Persentase Profil Argumentasi Oral dan Tertulis Siswa Berlevel 
 Kognitif Tinggi dan Berlevel Kognitif Rendah .....................................47 
Gambar 4.5. Contoh Argumentasi Oral Siswa Level 2 .............................................52 
Gambar 4.6. Contoh Argumentasi Tertulis Siswa Level 2 ........................................54 
Gambar 4.7. Contoh Argumentasi Tertulis Siswa Level 3 ........................................54 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAFTAR LAMPIRAN 
 
LAMPIRAN A  PERANGKAT PENELITIAN  
Lampiran A.1. RPP .................................................................................................. 67 
Lampiran A.2. Lembar Kerja Peserta Didik ............................................................. 88 
LAMPIRAN B INSTRUMEN PENELITIAN 
Lampiran B.1. Instrumen Penelitian ....................................................................... 102 
Lampiran B.2. Soal Test of Logical Thinking (TOLT) dan Kunci Jawaban ............. 106 
LAMPIRAN C HASIL ANALISIS DATA PENELITIAN 
Lampiran C.1. Hasil Analisis Data TOLT .............................................................. 117 
Lampiran C.2. Analisis Hasil Data Oral dan Tertulis .............................................. 120 
Lampiran C.3. Analisis Nilai Kognitif Siswa.......................................................... 242 
Lampiran C.4. Foto Argumentasi Tertulis .............................................................. 245 
LAMPIRAN D DOKUMENTASI PENELITIAN 
Lampiran D.1. Dokumentasi .................................................................................. 252 
Lampiran D.2. Surat Permohonan Izin Penelitian ................................................... 254 
Lampiran D.3. Surat Izin Penelitian dari Sekolah ................................................... 255 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAFTAR PUSTAKA 
Almatsier, Sunita. (2009). Prinsip Dasar Ilmu Gizi. Jakarta : PT Gramedia Pustaka 
Utama 
Arends, I. Richard. (2012). Learning to Teach. New York : The McGraw-Hills 
Companies 
Alindra, A. L., & Ana, A. (2018). Argumentation and Reasoning Skills In 
Socioscientific Issues, 2, 44–54. 
Banilower, E. R., Smith, P. S., Weiss, I. R., Malzahn, K. A., Campbell, K. M., & Weis, 
A. M. (2013). Report of the 2012 national survey of science and mathematics 
education. Horizon Research, Inc., 1–309. 
Campbell, N.A & J.B. Reece. (2011). Biology, Ninth Edition. San Fransisco, CA : 
Pearson Education Inc., 
Chen, Y. C., Hand, B., & Norton-Meier, L. (2017). Teacher Roles of Questioning in 
Early Elementary Science Classrooms: A Framework Promoting Student 
Cognitive Complexities in Argumentation. Research in Science Education, 47(2), 
373–405. https://doi.org/10.1007/s11165-015-9506-6 
Crawford, B. A. (2000). Embracing the essence of inquiry: New roles for science 
teachers. Journal of Research in Science Teaching, 37(9), 916–937. 
https://doi.org/10.1002/1098-2736(200011)37:9<916::AID-TEA4>3.0.CO;2-2 
Crozier, W. R., & Burnham, M. (1990). Age-related differences in children’s 
understanding of shyness. British Journal of Developmental Psychology, 8(2), 
179–185. https://doi.org/10.1111/j.2044-835x.1990.tb00832.x 
Dawson, V. M., & Venville, G. (2010). Teaching strategies for developing students’ 
argumentation skills about socioscientific issues in high school genetics. Research 
in Science Education, 40(2), 133–148. https://doi.org/10.1007/s11165-008-9104-
y 
Dawson, V., & Venville, G. J. (2009). High-school students’ informal reasoning and 
argumentation about biotechnology: An indicator of scientific literacy? 
International Journal of Science Education, 31(11), 1421–1445. 
https://doi.org/10.1080/09500690801992870 
Driver, R., Newton, P., & Osborne, J. (2000). Establishing the norms of scientific 
argumentation in classrooms. Science Education, 84(3), 287. 
https://doi.org/10.1002/(sici)1098-237x(200005)84:3<287::aid-sce1>3.3.co;2-1 
Erduran, S., & Jiménez-Aleixandre, M. P. (2007). Argumentation in Science 
Education. Netherlands: Springer 
Erlbaum, L., Taylor, A., Group, F., Engle, R. A., & Conant, F. R. (2009). Guiding 
Principles for Fostering Productive Disciplinary Engagement : Explaining an 
 
 
 
 
Emergent Argument in a Community of Learners Classroom University of 
Pittsburgh, 20(4), 399–483. 
Felton, M., Garcia-Mila, M., & Gilabert, S. (2009). Deliberation versus Dispute: The 
Impact of Argumentative Discourse Goals on Learning and Reasoning in the 
Science Classroom. Informal Logic, 29(4), 417. 
https://doi.org/10.22329/il.v29i4.2907 
Garcia-Mila, M., Gilabert, S., Erduran, S., & Felton, M. (2013). The Effect of 
Argumentative Task Goal on the Quality of Argumentative Discourse. Science 
Education, 97(4), 497–523. https://doi.org/10.1002/sce.21057 
Garcia-Mila M., Andersen C. (2007) Cognitive Foundations of Learning 
Argumentation. In : Erduran S., Jimenéz-Alexandre M.P. (eds) Argumentation in 
Science Education. Science & Technology Education Library, vol 35. Springer, 
Dodrecht 
Gunstram, Stanley E. (2010) Anatomy & Physiology : with integrated study guide. New 
York : The McGraw-Hills Companies, Inc. 
Kamboj, P., & Singh, S. K. (2015). Effectiveness of Selected Teaching Strategies in 
Relation to the Learning Styles of Secondary School Students in India. 
Interchange, 46(3), 289–312. https://doi.org/10.1007/s10780-015-9253-7 
Lee, Y., & Kinzie, M. B. (2012). Teacher question and student response with regard to 
cognition and language use. Instructional Science, 40(6), 857–874. 
https://doi.org/10.1007/s11251-011-9193-2 
Makmun, A.S. (2007). Psikologi Kependidikan. Bandung : PT. Remaja Rosdakarya 
McNeill, K. L., & Pimentel, D. S. (2010). Scientific discourse in three urban 
classrooms: The role of the teacher in engaging high school students in 
argumentation. Science Education, 94(2), 203–229. 
https://doi.org/10.1002/sce.20364 
Moleong, Lexy, J. (2002). Metodologi Penelitian Kualitatif. Bandung. PT. Remaja 
Rosdakarya 
Nichols, K., Burgh, G., & Kennedy, C. (2017). Comparing Two Inquiry Professional 
Development Interventions in Science on Primary Students’ Questioning and 
Other Inquiry Behaviours. Research in Science Education, 47(1). 
https://doi.org/10.1007/s11165-015-9487-5 
Ogan-Bekiroglu, F., & Eskin, H. (2012). Examination of the relationship between 
engagement in scientific argumentation and conceptual knowledge. International 
Journal of Science and Mathematics Education, 10(6), 1415–1443. 
https://doi.org/10.1007/s10763-012-9346-z 
Ogu, U., & Schmidt, S. R. (2009). Investigating Rocks and Sand. National Association 
for the Education of Young Children, 64(1), 12–18. 
 
 
 
 
Paulsen, E., Bru, E., & Murberg, T. A. (2006). Passive students in junior high school: 
The associations with shyness, perceived competence and social support. Social 
Psychology of Education, 9(1), 67–81. https://doi.org/10.1007/s11218-005-1365-
y 
Puig, B., Ageitos, N., & Jiménez-Aleixandre, M. P. (2017). Learning Gene Expression 
Through Modelling and Argumentation. Science & Education, 26(10), 1193–
1222. https://doi.org/10.1007/s11191-017-9943-x 
Rivard, L. P. (2004). Are language-based activities in science effective for all students, 
including low achievers? Science Education, 88(3), 420–442. 
https://doi.org/10.1002/sce.10114 
Samana, A. (1994). Profesionalisme Keguruan. Yogyakarta : Kanisius.  
Sherwood, Lauralee. 2012. Fundamentals of Human Physiology, Fourth Edition. 
Belmont, USA. Brooks/Cole, Cengage Learning 
Suthers, D.D., & Hundhausen, C.D. (2009). An Experimental Study of the Effects of 
Representational Guidance on Collaborative Learning Processes. Journal of the 
Learning Sciences, (783016864), 37–41. 
https://doi.org/10.1207/S15327809JLS1202 
Tobin, K., & Capie, W. (1981). The development and validation of a group test of 
logical thinking. Educational and Psychological Measurement, 41, 4l3-423. 
Tortora, Gerard J. & Derrickson, Bryan. (2012). Principles of Anatomy  Physiology, 
13th Edition. New Jersey : John Wiley & Sons, Inc. 
Trifone, J. D. (2011). Logcal Tin Applications for Teaching and Placing Science 
Students. Thinking, 49(8), 411–416. 
Vahlquist B. (1979) The Young Child: Normal. In: Jelliffe D.B., Jelliffe E.F.P. (eds) 
Nutrition and Growth. Human Nutrition (A Comprehensive Treatise), vol 2. 
Springer, Boston, MA 
Valanides, N.C. (1996) Formal Reasoning and Science Teaching. Reasoning and 
Teaching, 96(2), 99-107. 
Venville, G. J., & Dawson, V. M. (2010). The impact of a classroom intervention on 
grade 10 students’ argumentation skills, informal reasoning, and conceptual 
understanding of science. Journal of Research in Science Teaching, 47(8), n/a-
n/a. https://doi.org/10.1002/tea.20358 
Watkin D.M. (1979) Mutual Relationships among Aging, Nutrition, and Health. In: 
Hodges R.E. (eds) Nutrition. Human Nutrition (A Comprehensive Treatise), 
vol 4. Springer, Boston, MA 
Wiersma, William & Stephen G. Jurs. (2009). Research Method in Education : An 
Introduction (9th Edition). Boston : Pearson  
 
 
 
 
Williams, J. E., Helsel, B., Griffin, S. F., & Liang, J. (2017). Associations Between 
Parental BMI and the Family Nutrition and Physical Activity Environment in a 
Community Sample. Journal of Community Health, 0(0), 0. 
https://doi.org/10.1007/s10900-017-0375-y 
Wolański N. (1979) The Adult. In: Jelliffe D.B., Jelliffe E.F.P. (eds) Nutrition and 
Growth. Human Nutrition (A Comprehensive Treatise), vol 2. Springer, 
Boston, MA 
Yip, D. Y. (2004). Questioning skills for conceptual change in science instruction. 
Journal of Biological Education, 38(2), 76–83. 
https://doi.org/10.1080/00219266.2004.9655905 
Zhai, J., & Tan, A. L. (2015). Roles of Teachers in Orchestrating Learning in 
Elementary Science Classrooms. Research in Science Education, 45(6), 907–926. 
https://doi.org/10.1007/s11165-014-9451-9 
 
